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SUMMARY

Two of .four  Stoneville select cottonwood (Populus  del-
toides  Bartr. ex Marsh.) clones planted at 12-  by 12-foot
spacing on old field clay soils had 80+ percent survival
at age 5 and were subjected to three stocking levels.
Plots were left unthinned (approximately 266 trees/acre)
and thinned to half the number of trees (about 126 trees/
acre) and to 60 trees per acre at age 5. Dbh growth the
next 5 years differed significantly but amounted to only
0.3, 0.4, and 0.5 inch annually by treatments. Thinned
plots had 23 and 35 percent less total volume (5th-year
cut plus lOth-year  standing) than unthinned plots. Tenth-
year soil N, P, K, Ca and Mg values were greater than
5th-year  values, but only Ca equalled  and Mg exceeded
plantation establishment measurements.

Additional keywords: Populus  cfeltoides.

INTRODUCTION

Cottonwood plantation establishment costs, estimated
at $255 per acre in 1980 (Dutrow 1980) where.land  clear-
ing was involved, represent a considerable expense.
Consequently, most cottonwood plantations in the Mid-
south have been established on medium-textured soils,
where cottonwood grows best, rather than on clay soils,
where growth is considered marginal. The difference in
height of 5-year-old  trees of the same select clonal mate-

rial was 25 feet between cleared Sharkey clay and Com-
merce silt loam soils (Mohn et al. 1970). In an attempt to
improve growth, select cottonwood clones, planted on an
old field clay soil, were thinned after the 5th year. This
note presents stand and soil characteristics of the planta-
tion 5 years later for both the thinned and unthinned
areas .

METHODS

The study was planted on clay soils of a Sharkey (clay
extends >36 inches)-Tunica (clay cap 20 to 36 inches
thick) complex in lssaquena County, Mississippi, on the
Mahannah  Plantation of the Anderson-Tully Company.
The site had been cleared and planted to soybeans for 6
years, then summer-fallowed prior to planting cotton-
wood. Three tons of lime per acre had been applied to
the area before the last soybean crop in 1970.

Four clones-Stoneville (ST) 66, 67, 92, and 124-
were randomly selected as representative of above-aver-
age material (Mohn et al. 1970)  and cuttings were
planted in December 1971 at 12-  by 12-foot  spacing.
Each clone was planted as a unit, with 9 plots per clone
except for ST-92 with only 8 plots. Overall plot size was
17 rows (east-west) by 7 7 columns (north-south) with
measurement plots 10 rows by 10 columns.

ST-66 and ST-67 were thinned in March and Apri l
1977 at the start of the sixth growing season; ST-92 and
ST-124 were not thinned because of poor survival. Thin-
ning treatments were: (1) control or check (CK), equiva-
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lent to approximately 266 trees per acre; (2) thin every
other column, leaving half the trees (TH) or about 126
trees per acre; and (3) thin every other column, then thin
remaining columns to four trees each (20 trees per plot)
or 60 trees per acre (T6).

A randomized complete block design was used to test
thinning treatments at the 0.05 level. Where clonal means
were compared, a t-test at the 0.05 level was used.

Diameters of all measurement plot trees were taken
every year while a sample of heights was taken, using
two columns in CK and TH plots and all trees in T6 plots.
Ten-year standing-tree volumes from Barr and Stroud
dendrometer measurements were combined with 5year
cut-tree volumes for volume determinations in the form:

V = 1.445848 + 0.002063 D*H  - 6.117578(1/A);
r* = 0.992, S, x = 0.330

where
V = total stem volume (cubic feet) outside bark from l-

foot stump to the top of the tree,
D=dbh,
H = total height, and
A = age (years).
In the 10th year, samples of height to live crown, maxi-

mum crown diameter, and, for ST-66 and ST-67, number
of limbs and limb stubs in the first 17 feet of height were
taken. As trees had been pruned to about 5 feet in the
third year, the limb count generally indicated number of
limbs from 5 to 17 feet.

Soil moisture determinations at the surface and 1-, 2-,
3-, and 4-foot depths were made several times during
each growing season using a neutron probe and nine soil
moisture tubes. Measurements taken nearest the middle
of each month from May through September were used
to characterize growing season moisture.

Bulk soil samples from 0 to 6 inches deep were col-
lected at the start of the first growing season and in Sep-
tember of the 5th and 10th year from all plots. Soil chemi-
cal analyses, using standard laboratory procedures (Kri-
nard and Kennedy 1980) were made for N, P, K, Ca,
Mg, organic matter (OM), and pH.

RESULTS

Unthinned Plots

After 5 years, considering all 35 plots, survival was 75
percent. Average dbh and height were 5.4 inches and 43
feet. Basal area and volume per acre were 38 square feet
and 681 cubic feet. The mean annual increment (mai) of
volume, 136 cubic feet per acre per year, was equivalent
to 1.5 cords (90 cubic feet = 1 cord).

At age 10, based on clonal averages of unthinned
plots, average dbh and height increased to 6.9 inches

and 60 feet while basal area and volume per acre
reached 60 square feet and 1,594 cubic feet. Volume mai
was 1.8 cords.

At age 5 (and also age lo),  ST-66 and ST-67, com-
pared to ST-92 and ST-124, had a third more trees with
approximately 40 percent more basal area and about 60
percent more volume (table 1). Differences were signifi-
cant by t-tests; thus, ST-66 and ST-67 were regarded as
representative of better surviving select clones and con-
sidered separately from the poorer surviving clones.

Thinned Plots

Thinning after the 5th year increased the average dbh
of T6 plots to 5.8 inches compared to 5.5 inches for the
CK and TH plots. After 10 years, average dbh for CK, TH
and T6 plots were 6.9, 7.5, and 8.4 inches, all signifi-
cantly different from each other. The 5 years’ diameter
growth of 1.3, 2.0, and 2.6 inches were also significantly
different.

Comparing the 20 largest trees per plot after 10 years’
(so that CK and TH plots had the same type “thinning” as
T6 plots, i.e., favor largest trees from alternate columns
and no two trees adjacent in the same “leave” column)
showed no difference at age 5: all treatments averaged
5.8 inches dbh. At age 10, TH and T6 trees were larger
than CK trees. Diameter growth was different between all
treatments. Thinning increased diameter growth, and
larger trees tended to respond slightly more than smaller
trees.

There were no significant differences in total height
between treatments after the 5th or 10th year. Average 5
and 10 years’ heights were 46 and 65 feet.

After 10 years, crown ratios of CK trees were signifi-
cantly less than the other two thinning treatments-39
(CK) vs. 57 (TH) and 62 (T6) percent-while crown widths
of T6 trees were significantly greater-l 0.6 (CK) and 12.0
(TH) vs. 14.3 (T6) feet. Diameter was more closely related
to crown width (r* range by treatment from 0.42 to 0.59)
than to crown ratio (r* range from 0.02 to 0.29).

Number of branches and stubs on the first 17 feet of
stem did not differ by thinning treatments within clones,
but did differ between clones. Mean number by clones
over all thinning treatments was 28 for ST-66 and 17 for
ST-67. Live branches in the first 17 feet were found on 21
of the 26 observed trees of ST-66, while only 2 of the 23
ST-67 trees had live branches.

Soil Moisture

By months, the general trend was for soil moisture to
decline from May through August, then increase in Sep-
tember. By years, the eighth growing season (1979) was
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T a b l e  1  . - A v e r a g e  t r e e  a n d  s t a n d  v a l u e s  a t  a g e  5  a f t e r  t h i n n i n g  t r e a t m e n t s  a p p l i e d  a n d  a t  a g e  1 0 ,  b y  c l o n e s

Clones Treatment

A g e  5 A g e  1 0
Trees/ B a s a l B a s a l Crown Crown

A bbh G area Volume Dbh i? area Volume r a t i o w i d t h

S T - 6 6 CK’
TH’
T63

ST67 CK
T H
T 6

S T - 9 2 CK
ST-124 CK

Ei ft
2 8 2 4 5 . 3

ft’/A ft’/A
4 6 . 9 8 7 1

1 3 3 5 . 5 4 3 . 4 2 2 . 3 4 0 5
6 0 5 . 7 4 5 . 4 1 0 . 8 2 0 0

2 5 0 5 . 5 4 8 . 8 4 2 . 1 8 4 2
1 1 9 5 . 6 4 9 . 2 2l.O 4 3 1

6 0 5 . 8 5 0 . 0 1 1 . 3 2 2 8
2 0 9 5 . 2 3 8 . 0 3 2 . 4 5 3 5
1 8 4 5 . 4 3 7 . 9 3 0 . 3 4 8 9

f t
6t3  6 5 . 0

ftYA
7 3 . 2

7.5 61.7 4 1 . 0
8 .3  66 .3 2 2 . 9
6 .9  66 .0 6 4 . 8
7.7 65.6 3 8 . 9
8.5 65.6 2 4 . 2
6.4 52.5 4 7 . 8
7 . 3 5 5 . 8 5 3 . 7

ftYA % f t
2 0 5 2 4 0 . 0 1 0 . 8
1 0 9 1 5 5 . 6 1 1 . 8

6 2 8 6 3 . 4 1 3 . 7
1 8 5 1 3 8 . 7 1 0 . 5
1 0 7 9 5 4 . 3 1 2 . 0

6 5 6 5 9 . 6 1 5 . 3
1 1 4 7 3 4 . 0 1 0 . 2
1 3 1 5 5 3 . 7 1 1 . 6

CK:  C h e c k  ( n o  t h i n n i n g ) .
‘TH:  T h i n  h a l f  o f  t r e e s .
1T6:  T h i n  t o  6 0  t r e e s / a c r e .

the wettest year at all depths, having both the most rain-
fall and backwater flooding from the Mississippi River in
April and May that reached 6112  feet deep. The driest year
differed by depths. Regardless, yearly dbh growth
showed little response to soil moisture differences.

Soil Properties

There was a significant increase in soil N, P, K, Ca,
and Mg contents and a significant reduction in soil OM
and pH in the 10th year compared to the 5th year (table
2). Only Mg exceeded and Ca equalled  soil values mea-
sured prior to planting cottonwood.

DISCUSSION

The main intent of this study was to determine growth
of select cottonwood stock. Indications are that ST-66
and ST-67, with better survival and growth, would be pre-
ferred pulpwood clones for clay sites compared to ST-92
and ST-124. At this time, ST-67 appears to have better
sawtimber potential than ST-66 because of fewer limbs in
the first log.

Thinning has improved dbh growth, but the difference
is small. Yearly growth rates for years 6 through 10 were
only 0.3,0.4,  and 0.5 inch from least to heaviest thinning.

Site comparisons of volume production of unthinned
cottonwood at 12-  by 12-foot  spacing may be made
between select clones on clay soils and random, run-of-
the-bar planting stock on medium-textured soils by using
the Mahannah  data and Fitler, Mississippi, data (Krinard
and Johnson 1980). The Fitler planting, on old-field and
pasture Commerce silt loam soil, averaged 1,260 cubic
feet per acre after 5 years and 3,052 cubic feet after 10
years. In a best case comparison; with better surviving

T a b l e  2.-Soil  p r o p e r t y  v a l u e s  b e f o r e  t h e  f i r s t  g r o w i n g  s e a s o n  ( y e a r  0 )
a n d  a f t e r  y e a r  5  a n d  y e a r  1 0

Year N P K Ca Mg pH  OM

% fwm pm rv pm %
0 0.188al  8 1 a 4 6 5 a 5 4 8 9 a 1225b  6.76b  3.84a
5 0.162~ 55c 35oc 3 8 8 2 b 9 9 7 c  7.15a  3.27b

1 0 0.174b 5 8 b  4 1 5 b 5 4 3 9 a 1 3 3 0 a  6.01~ 2.94c

‘ V a l u e s  i n  c o l u m n s  n o t  f o l l o w e d  b y  s a m e  l e t t e r  s i g n i f i c a n t l y  d i f f e r e n t  a t
0 . 0 5  l e v e l  b y  D u n c a n ’ s  m u l t i p l e  r a n g e  t e s t .

clones, medium-textured soils produced IV2 times more
volume after the 5th and 10th years and 2112  times more
volume in a worst case comparison, with poorer surviving
clones. These volume differences represent 4.6 and 8.3
fewer cords on clay sites after 5 years and 12.2 and 20.2
fewer cords after 10 years.

In considering select clones on clay sites for pulpwood
production, total harvesting could start at about age 8 or
9 or the volume could be stored on the stump for several
years, with little difference in yield in a continuous planta-
tion system. Thinning decreased total yields at age 10 by
one-fourth to one-third. For thinned plots to be equivalent
to unthinned plots at age 10, the dollar value of volumes
cut at age 5 would need to appreciate at a 16 percent
compound interest rate.

The measured soil elements appear to be in a continu-
ing state of change. Others have also shown soil property
variation and changes over time where agronomic fields
were planted to trees (Gilmore  and Boggess 1976,
Ovington 1956).

This is a continuing study of the survival and growth of
cottonwood on clay sites cleared for soybeans and
replanted to trees. Cottonwood was not a major compo-
nent of the cleared stand. However, cottonwood can
grow on these marginal sites to at least pulpwood size,
although yields may be only 40 to 60 percent of those
obtainable from medium-textured soils.
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